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[57] ABSTRACT 
Papermaker’s felt employing compressible knit yarn in a 
woven base to provide a durable resiliency so as to 
provide vibration dampening and delay the occurrence 
of crushing during papermaking. 

28 Claims, 2 Drawing Sheets 
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PAPERMAKERS WET FELTS 

This application claims priority from French patent 
application registration No. 8104839, ?led Mar. 11, 
1981. 
The present invention relates to felts or paper ma 

chine clothing which are used for conveyor belts and 
?ltration belts on papermaking machines. 
Papermaking machines which continuously process 

paper into pulp have three sections: 
a ?rst section for the formation of an aqueous sheet by 
water ?ltration, 

a second section for the dewatering of the wet sheet 
by water extraction, and 

a third section for the drying of the sheet by airsteam 
?ltration. 

At each stage of this process, conveyor belts or simi 
lar items are utilized to form, press, and dry. These belts 
are conventionally made from felts or paper machine 
clothing which may be comprised of a woven base with 
a batt needled on one or both faces. 
The main functions of the felt belts are to transport 

the wet paper sheet, to allow water removal by running 
the sheet between appropriate devises and then, after 
water is mostly removed, to run the sheet on heated 
cylinders to facilitate its drying. Drying is done by 
increasing the cylinder heat transfer towards the sheet 
and by creating a spontaneous ventilation to facilitate 
evaporation and absorption of a certain quantity of 
water content. 
During the dewatering phase, the wet paper, sup 

ported on the wet felt belt, is squeezed as it passes 
through the nip of the machine to facilitate water re 
moval therefrom. In time, the felt becomes matted and 
its thickness decreases as it is continuously passed 
through the nip. Generally, when the felts are not dam 
aged, there exists a theoretical thickness limit EL at the 
machine nip below which the wet end paper clothing 
cannot function. If this EL thickness limit is surpassed 
some crushed areas appear in the felt which will be 
indicated hereafter by “crushing”. The EL thickness 
limit is the result of three factors: 
eF theoretical felt thickness reduced to a homogene 

ous unit, (i.e., no free void volume) 
ee thickness corresponding to the quantity of water 

carried by the felt, 
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ef corresponding to the thickness of the paper sheet 7 
with water content. 

Accordingly, EL = eF + ee + ef. 
Not only does papermaking become problematic 

because of the occurrence of crushing, but it was found 
that the machine rolls and cylinders were submitted to 
vibrations harmful to the quality of the sheet obtained as 
the thickness in the nip approaches the limit EL. 

It is an object of the present invention to provide a 
felt for papermachine clothing comprised of a permea 
ble fabric having warp yarns interlaced with weft yarns, 
some of which are knitted compressible yarns, in order 
to give to the felt additional cushioning to dampen 
vibrations between the rolls and cylinders of the paper 
machine and delay the occurrence of crushings. 
Other objects and advantages of the present invention 

will become apparent from the following portion of the 
of the speci?cation and from the accompanying draw 
ings which illustrate, in accordance with the mandate of 
the patent statutes, a presently preferred embodiment 
incorporating the principals of the invention. 
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2 
FIG. 1 is a CMD section view of a base woven with 

two warps in accordance with the teachings of the 
present invention; 
FIG. 2 is a CMD section view of a base woven with 

3 warps; I 

FIG. 3 is an enlarged perspective view of a compress 
ible knitted yarn; 
FIG. 4 is a sectional view of the base fabric of FIG. 

1 overlaid with a needled ?ber batt; and 
FIG. 5 is a sectional view of the base of FIG. 2 over 

laid with a ?ber batt. 
FIG. 1 represents a water permeable fabric made of 

weft yarns 11, 12, 13, 14 and two layers of warp 15, 16. 
The weft yarns are mono?lament yarns. The warp yarn 
layer 15 is comprised of incompressible cabled yarns. 
The yarn 16 of the other warp layer is comprised of 
knitted compressible cabled yarns, for instance yarns 
with stitches as shown in FIG. 3. 
FIG. 2 represents a variation of fabric comprised of 

mono?laments weft yarns 11, 12, 13, 14 and 3 layers of 
warp yarns 15, 16. The two layers of warp yarn 15 are 
comprised of noncompressible cables yarns. The warp 
yarn 16 of the middle layer is comprised of compressible 
knitted cabled yarns. The compressible layer 15 is thus 
inserted between two noncompressible layers 15. 
The noncompressible layers provide longitudinal 

strength. The use of compressible yarns in the felt gives 
it a certain resiliency and shock absorption effect, more 
over preserving its resistance to wear, its permeability 
and its absorption quality. 

In the preferred embodiment, the weft and warp 
yarns are made of synthetic ?bers and the compressible 
knitted yarn is formed of a mono?lament to better pre 
serve its shape and knitted in such a manner as to consti 
tute a basic string of compressible elements (FIG. 3).v 
Alternatively, the compressible yarn can be comprised 
of a supporting core and one or many knitted yarns 
coiled up around the supporting core. Also, the knitted 
yarns may be made from synthetic or metallic multi?l 
ments. 

It is desirous to incorporate the knitted yarns into the 
fabric without constricting its volume. Preferably knit 
ted yarns longer than the felt are utilized in the weave; 
this allows the yarn to work without tension and the 
knitted yarn stitches to keep their shape for the purpose 
of obtaining maximum shock absorption. Also, the knit 
ted yarn can be chemically treated before weaving, 
such as being coated with resin, to increase its resistance 
to unraveling. 
As shown in FIGS. 4 and 5, a batt of fiber 17 is an 

chored to the respective bases by a conventional nee 
dling technique to give the felt a smooth and nonmark 
ing surface to avoid the risk of paper marking. The 
?bers of batt 17 are anchored partly in the base fabric 
and form a batt of 4 to 5 mm on top of the base. 

Felt incorporating the teachings of the present inven 
tion may be used in all three stages of papermaking as 
follows: 

1. Forming fabrics for the Fourdrinier wire section, 
2. Wet felts for the press section, and 
3. Dryer felts for dryer sections. 
Such felts are particularly advantageous when used 

on the wet end, since felts having compressible knitted 
yarns have the following advantages for papermaking: 

l. Elimination or postponement of crushing. Felt, i.e. 
the point at which the felt is compacted and has 
reached the minimum thickness permitted for its 
functioning; 
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2. Maximum water handling; and 
3. Shock absorption for diminishing or suppressing 

vibrations. 
Knitted or cabled yarn of square section or the like 

present a certain rigidity. Paper machine felts employ 
ing knitted yarns yield a more compressible felt which 
can act as shock absorption between the rolls of the 
paper machine. The utilization of felts weaved with 
knitted yarns in a permanent or progressive incompres 
sible structure bring about a permanent difference in the 
thickness of the free base fabric and the compressed 
base fabric (i.e., when in the machine nip). This thick 
ness will vary in accordance with the position consid 
ered in the wet section and will be greater for the ?rst 
position, less for the last positions. The thickness differ 
ence may be varied in accordance to the dryness desired 
for the sheet. 
The resiliency obtained from the utilization of cabled 

or knitted yarn assures a good sheet handling, sufficient 
for good dryness and good life. 
The compressible yarns may be introduced in the felts 

as either warp or weft yarns. In fact, in the example 
given one could replace the noncompressible warp yarn 
by compressible cabled yarns for the purpose of easier 
fabrication. However, one could also utilize compress 
ible yarns for the weft yarns or even insert compressible 
yarns both in the warp and the weft yarns. Also, one 
could utilize only knitted yarns both in the warp and 
weft yarns. 
What is claimed is: 
1. Papermarker’s felt composed of a permeable fabric 

having interwoven warp yarns with weft yarns, charac‘ 
terized by the fact that at least certain of these yarns are 
made of compressible knitted yarns so as to give to the 
felt shock absorption effect to vibrations between rolls 
and cylinders of the papermachine and to postpone 
crushing. 

2. Felt according to claim 1, having at least one layer 
of warp yarns of knitted and compressible yarns. 

3. Felt according to claim 2, characterized by the fact 
that knitted compressible yarns are introduced in be 
tween multiple layers of warp yarns. 

4. Felt according to claim 3, characterized by the fact 
that the compressible yarns are longer than the felt in 
which it is interwoven and thus can work without ten 
sion allowing the stitches of said compressible knitted 
yarn to keep their shape. 

5. Felt according to claim 1 characterized by the fact 
that the knitted yarn has a center thread entwined with 
one or many knitted yarns. 

6. Felt according to claim 1 characterized by the fact 
that the knitted yarn is comprised of a single yarn such 
as a mono?lament, which stitches are not stretched. 

7. Papermaker’s felt made of a permeable fabric hav 
ing a woven base of warp and weft yarns, comprising: 
means for providing a durable resiliency and enhanc 

ing absorbency in said base including at least one 
layer of warp yarns comprising a compressible 
knitted yarn. 

8. Papermaker’s felt according to claim 7 wherein: 
incompressible cable yarns comprise a second layer 

of warp yarns for providing longitudinal strength 
and preventing the stretching of said knitted yarn. 

9. A papermaker’s felt according to claim 7 further 
comprising: 

a batt needled to at least one face of said base. 
10. A papermaker’s felt according to claim 8 further 

comprising: 
a batt needled to at least one face of said base. 
11. An improved papermaker’s felt comprising at 

least two systems of yarns interwoven to produce a 
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4 
woven base fabric characterized by having knitted 
yarns in at least one of the yarns systems for enhancing 
the absorbency and resiliency of said base fabric and 
thereby increasing the felt’s dewatering capacity and 
useful life as a papermaker’s felt. 

12. A papermaker’s felt according to claim 11 
wherein: 

said knitted yarns comprise a system of warp yarns. 
13. A papermaker’s felt-according to claim 12 further 

comprising: 
a batt needled to at least one face of said base fabric. 
14. A papermaker’s felt according to claim 11 

wherein: 
said knitted yarns comprise a system of weft yarns. 
15. A papermaker’s felt according to claim 14 further 

comprising: 
a batt needled to at least one face of said base fabric. 
16. A woven papermakers felt comprised of interwo 

ven warp and weft mono?lament yarns, characterized 
by: 

having at least selected yarns among said interwoven 
yarns being compressible knitted yarns. 

17. The fabric of claim 16 wherein, said warp and 
weft yarns define at least three yarn systems with one of 
said systems being comprised solely of compressible 
knitted yarns. 

18. The fabric of claim 17 wherein said fabric further 
comprises a batt needled thereto. 

19. The fabric of claim 16 wherein, said warp and 
weft yarns de?ne at least two yarn systems with one of 
said yarn systems being comprised solely of compress 
ible knitted yarns. 

20. The fabric of claim 19 wherein, said fabric further 
comprises a batt needled thereto. 

21. A woven papermakers fabric comprised of at least 
two systems of yarns, characterized by: 

having at least one system of compressible knitted 
yarns interwoven with at least one system of longi 
tudinally extending incompressible mono?lament 
yarns with said compressible knitted yarns retain 
ing substantially all of their initial yarn volume. 

22. The fabric of claim 21 wherein, said fabric further 
comprises: 

at least three systems of yarns with said knitted com 
pressible yarns being non-parallel with respect to 
said incompressible yarn systems. 

23. The fabric of claim 21 wherein, said fabric further 
comprises: 

at least three systems of yarns with said incompressi 
ble yarns and said compressible knitted yarns ex 
tend in the same direction and generally parallel 
with respect to each other. 

24. The fabric of claim 21 wherein said fabric further 
comprises a batt needled thereto. 

25. A papermakers felt having a permeable woven 
base fabric of warp and weft yarns, characterized by: 

substantially incompressible mono?lament weft yarns 
being interwoven with at least one layer of com 
pressible knitted warp yarns. 

26. The felt of claim 25 wherein said felt further com 
prises a batt needled thereto. 

27. A papermakers felt having a permeable woven 
base fabric of warp and weft yarns characterized by: 

substantially incompressible mono?lament warp 
yarns interwoven with substantially compressible 
knitted weft yarns which retain substantially all of 
their initial knitted yarn volume. 

28. The fabric of claim 27 wherein said fabric further 
comprises a batt needled thereto. 

* * * * * 
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